Basic fibroblast growth factor/vascular endothelial growth factor in the serum from severe burn patients stimulates the proliferation of cultured human umbilical cord mesenchymal stem cells via activation of Notch signaling pathways.
Mesenchymal stem cells (MSCs) are the leading cellular constituents used in regenerative medicine. MSCs repair and reconstruct wounds of acute traumata and radiation-induced burns through proliferation, differentiation, and trophic activity. However, repair effect of MSCs on severe burn wounds remain to be clarified because severe burns are much more complex traumata than radiation-induced burns. Survival and proliferation of MSCs in microenvironments affected by severe burns are very important for improving wound repair/regeneration. This study aimed to elucidate the survival and proliferation effects and the potential proliferation mechanism of serum from severe burn patients (BPS) on human umbilical cord MSCs (hUCMSCs) in vitro. The hUCMSCs were isolated, cultured, and identified. Next, we evaluated the effects of BPS on cell numbers, cell cycle progression, cyclin D expression, and key proteins and genes of the Notch signaling pathway. Putative mechanisms underlying the proliferation of hUCMSCs were investigated. BPS markedly increased the number of hUCMSCs, and the results of the cell cycle studies indicated that BPS induced cell cycle progression into the M phase. Cyclin D expression was higher with BPS than in the control group. Moreover, Notch-1, a key determinant of hUCMSC activation and proliferation, and its target gene Hes-1 were overexpressed after BPS treatment. Proliferation numbers of hUCMSC, rate of proliferation period (G2/M+S), and the expression of cyclin D, Notch-1, and Hes-1 were markedly decreased by Notch signaling inhibitors (DAPT/GSI). In the case of BPS, basic fibroblast growth factor and vascular endothelial growth factor were the key factors that promoted hUCMSC proliferation. This study provides novel evidence for the role of BPS in the survival and rapid proliferation of hUCMSCs and suggests that these cells could be used for cell therapy-based clinical applications for treating severe burns. Furthermore, hUCMSC proliferation was induced by basic fibroblast growth factor/vascular endothelial growth factor in BPS through activation of Notch signal.